The purpose of the article was to provide an overview of patient-reported outcomes (PROs) 
Introduction
Ob sessive-compulsive disorder (OCD) is a debilitating disorder characterized by two distinct phenomena: obsessions, which are recurrent and persistent intrusive thoughts, images, or urges (eg, pertaining to contamination, order/symmetry etc) that in most individuals cause marked anxiety or distress; and/or compulsions, which are repetitive covert or overt actions that are carried out to suppress or neutralize these distressing thoughts, images or urges (eg, checking, washing, or counting etc). More than 90% of patients with OCD have both obsessions and compulsions, although 30% suffer predominantly from obsessions and 20% predominantly with compulsions. 1 OCD has been moved from the anxiety disorders category to the obsessive-compulsive and related disorders group in the most recent edition of the Diagnostic and Statistical Manual of Mental Disorders . 2 A diagnosis of OCD implies that the obsessions and compulsions are time-consuming, eg, take more than an hour a day and interfere significantly with daily, occupational, or social functioning.
C l i n i c a l r e s e a r c h
Epidemiological studies have estimated the lifetime prevalence of OCD as ranging from 2.3% to 3.8% in the general population, [3] [4] [5] with the average age of onset of the disorder to be around 20 years [3] [4] [5] and a treatment gap of about 60%. 6 Although symptoms typically wax and wane, a chronic course is the norm in the absence of adequate treatment. Comorbidity with OCD is common and associated conditions include affective disorders and anxiety disorders. 5 OCD also causes considerable disability. While the 1990 and 2000 Global Burden of Disease (GBD) studies included three specific anxiety disorders: posttraumatic stress disorder (PTSD), panic disorder (PD), and OCD, due to the high degree of comorbidity across anxiety disorders, the 2010 GBD assessed the burden of all anxiety disorders but chose not to provide estimates for specific anxiety disorders. 7 In the GBD 2010 study, anxiety disorders were a major global cause of years lost to disability (YLD), contributing 3.5% of all YLD. The World Health Organization estimated OCD to be the 11th leading cause of nonfatal burden in the world in 1990, accounting for 2.2% of total YLD. 8 A patient-reported outcome (PRO) is any report of the status of a patient's health condition that comes directly from the patient, without interpretation of the patient's response by a clinician or anyone else. The outcome can be measured in absolute terms (eg, severity of a symptom, sign, or state of a disease) or as a change from a previous state. 9 A patient-reported outcome measure (PROM), eg, a questionnaire, log, or diary is a means to capture PRO data and can be used to measure symptom severity, functioning, treatment benefits, or side effects.
PROMs are important because objective measures of disease outcome are not always available, and they reflect what is most salient to patients about their condition and its treatment. PROMs are unique indicators of the impact of disease on patients, and can empower patients by giving them a voice and decision-making capacity in evaluating the efficacy of treatment, its side effects, and affordability. PROMs are especially important in the context of mental illnesses such as OCD because their symptoms may not always be perceptible to others. Indeed, the time taken up by obsessions or compulsions as well as the extent of distress experienced can only be reported by patients themselves. Similarly, treatment effectiveness is best reported by patients as improvements on clinician-rated measures may not correspond to how the patient functions or feels. Clinicians may overlook the negative side effects of treatment, which are often the reason for noncompliance.
A number of PROs have been reported among OCD patients. While some of the PROMs are generic and include questions designed to summarize perceived health in relation to broad life domains, others are condition-specific. Examples of generic instruments include the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) 10 and the World Health Organization Quality of Life BREF (WHOQOL-BREF). 11 On the other hand, condition-specific instruments such as the Obsessive-Compulsive Inventory (OCI) 12 mainly evaluate symptom domains directly associated with OCD.
The aim of this systematic review was to present an overview of PROs in the context of OCD. It includes the constructs, corresponding scales, and key findings related to PROs in OCD patients.
Methodology
Index terms for PROs differ between the major bibliographic databases. It has been suggested that review authors should not rely on a single index or subheading search term to identify studies addressing PROs. 13 Multiple search terms are usually necessary. Furthermore, the search needs to combine index terms and free-text terms, and is likely to require several iterations. 13 The present review was guided by the PRISMA statement and conducted in two phases. In the first phase, the authors (MS, CO, PS, and ES) identified various PROMs that were used in patients with OCD. They then conducted a systematic review using a search strategy using two keywords: (i) obsessive-compulsive disorder; AND (ii) specific instrument, and limited the search to abstract, title, and keywords. The databases used for the systematic review were PubMed, Science Direct, Medline, and PsycInfo. In addition, reference lists of all included studies were hand searched. To ensure recency of articles, the search was restricted to the period between and inclusive of January 1995 to October 2013. Potentially relevant papers were examined by at least two authors who worked independently, with discrepancies of opinion resolved by meeting together as a group. Inclusion criteria included: (i) the study cohort comprised OCD patients where OCD was the primary diagnosis, diagnosed clinically or using DSM criteria; Neuroscience -Vol 16 . No. 2 . 2014 (ii) the study described outcomes among OCD patients using PROMs; (iii) the study was among adult populations; and (iv) the study focused on at least one of the three broad groups of outcomes-symptoms primarily related to OCD, functioning, and health-related quality of life (HRQoL). Exclusion criteria included studies not reported in English, studies in the general population (ie, not a patient population), case reports, case series, studies conducted only for validation purposes and studies that did not report on outcomes per se.
PROs in OCD -Subramaniam et al Dialogues in Clinical

Results
Search results
The searches returned a total of 1368 articles. This included 945 unique articles after the removal of 423 duplicates. Screening by abstracts removed a further 725 articles. Full texts of the remaining 220 manuscripts were then retrieved and a further 65 studies were excluded. A total of 155 studies met all criteria and were included in the paper.
A total of 22 PROMs were used across the included studies. An overview of each instrument's measurement properties and how it assesses and scores outcomes is shown in Table I . Details of the sample and the outcome measures used in each of the 155 studies are outlined in Table II (available in the online version of this article).
Patient-reported outcomes related to functioning
Patients with OCD suffer from considerable disability as obsessive-compulsive (OC) symptoms can disrupt social relationships and impair occupational functioning. Knowing the predictors of functional impairment in OCD can facilitate treatment of the disorder by directing clinicians to those aspects of the problem. Storch et al 14 suggested that patients who do not respond to first-line interventions could instead be offered therapies aimed at reducing factors associated with disability, thereby reducing burden of illness. There is also an increasing focus on patient-reported functional outcomes in clinical trials where they are often used to supplement traditional clinician-assessed outcomes. Scales that have been used to assess functioning in OCD include Sheehan Disability Scale (SDS), 15 Social Adjustment Scale-Self Report (SAS-SR) 16 and the Work and Social Adjustment Scale (WSAS), 17 Table I .
Social functioning in OCD patients was found to be worse than community norms/controls. [18] [19] [20] Comparing across mental illnesses, Kennedy et al 20 reported that those with OCD had the highest work disability scores among six common mental disorders. Social functioning of OCD patients was comparable to that of patients with depression and alcoholism. 19 Those with OCD were less impaired in terms of social functioning compared to those with social anxiety disorder (SAD), 21 but were significantly more impaired in extended family functioning than patients with PD. Starcevic et al 22 found no difference in disability scores between OCD patients with and without obsessive-compulsive personality disorder.
A younger age of onset of OCD was found to have a negative impact on social functioning in the domains of work and family unit role. 19 This could be because an early onset of illness is specifically burdensome for patients' academic and professional development. 19 Depressive and anxiety symptoms have also been found to be significantly related to disability 14, 19, 23 and depression was found to mediate the relationship between OCDrelated distress and functional disability. 14 Functional disability has been associated with OCD symptom severity. 14, 19, [23] [24] [25] [26] [27] Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) compulsion scores were significantly related to social functioning. 23 Storch et al 14 found that the extent to which an individual attempts to resist and is able to control his or her OCD symptoms mediates the relationship between OC symptoms and functional disability. Severity of sexual/religious obsessions and hoarding symptoms were associated with overall social adjustment. 19 Disability was correlated with insight with regards to OCD, 28 as was the degree of avoidance and pathological doubting. 29 Occupational disability was also associated with poorer social functioning. 30 The Social Adjustment Scale (SAS)-non family score (excludes marital and family functioning score) was significantly associated with hostility expressed by patient's relatives. 31 Fontenelle et al 32 found that among OCD patients, brain-derived neurotropic factor plasma levels correlated negatively on a trend level with total score on the SDS. The severity of disability was associated with the use of psychotropic agents 33 as well as refusal of pharmacotherapy among OCD patients.
34
Studies have found improved patient-reported functioning following treatment of OCD with pharmaco-C l i n i c a l r e s e a r c h therapy and/or psychotherapy. Statistically significant improvements in the SDS subscales were reported in the active treatment arm compared with the placebo arm in two studies. 24, 35 A prospective observational study conducted in a naturalistic primary care setting reported significant improvement in all three dimen- 15 Measure of functional impairment in three domains -work, social life, and family/home responsibilities.
3-item 1-2 minutes
A 0-10 visual analogue scale for each item. The three items may be summed into a single measure of global functional impairment that ranges from 0 (unimpaired) to 30 (highly impaired).
Social Adjustment Scale -Self Report (SAS-SR) 16 Measures role performance in 6 major areas of functioning -work, social/leisure activities, relationships with extended family, marital role as a spouse, parental role and role within the family unit.
54-item 15-20 minutes 0-5 for each domain and for the total score (all items are summed and divided by the number of items completed).
Higher scores indicate poorer social functioning.
Work and Social Adjustment Scale (WSAS) 17 Assesses level of functional impairment due to an identified problem across 5 domains: 1) ability to work, 2) home management, 3) social leisure activities, 4) private leisure activities and 5) ability to form and maintain close relationships with others. 32-item 5 minutes Each domain is rated in terms of its importance to overall happiness (0-2) and in terms of respondent's satisfaction with the area (-3 to 3). Importance ratings are multiplied by their satisfaction ratings to produce a weighted satisfaction score for each area of life. sions of SDS compared with baseline scores. 36 Tükel et al 26 found that baseline Y-BOCS and SDS subscale scores of nonresponders were significantly higher than those of responders, and baseline SDS-work scores were found to be significant predictors of nonresponse to selective serotonin reuptake inhibitors (SSRIs). Studies Measures five conceptual domains of quality of life: material and physical well-being, relationships with other people, social, community and civic activities, personal development and fulfillment, and recreation. The instrument was later expanded to include Independence.
243
16-item
5 minutes Seven-point scale anchored by "delighted," "pleased," "mostly satisfied," "mixed," "mostly dissatisfied," "unhappy," "terrible." Scores can range from 16 to 112.
The Lancashire Quality of Life Profile (LQoLP) 48 For the subjective aspect, LQoLP focusses on 9 specific domainswork and education, leisure and participation, religion, finance, living situation, legal and safety, family relations, social relations and health.
105-item 30 minutes
All items are rated on a 7-point scale (can't be worse to can't be better). therapy (BT STEPS). Those randomized to BT STEPS and clinician-guided behavior therapy improved significantly more than patients assigned to relaxation therapy. 39 Another study on patients using BT STEPS found that improvement, as measured by the Work and Social Adjustment Scale (WSAS), was significantly greater in patients who received additional scheduled help-line support from a clinician than patients who were asked to request support when they needed it. 40 Increased baseline work and social adjustment was found to be a positive predictor of intensive residential treatment (IRT) response. 41 The authors hypothesized that this could be because those with better social skills established stronger peer support during treatment, benefitted more from peer modeling, and engaged more in the treatment process than those with poorer social functioning. 41 Alternatively, poorer social functioning may indicate more treatment-resistant, debilitating OCD. Table IIa , available in the online version of this article, for summary of included studies).
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Patient-reported outcomes related to health-related quality of life
HRQoL is a patient-based concept that focuses on the impact of a perceived health state on the ability to live a fulfilling life. 42 HRQoL is defined as optimum levels of mental, physical, role (eg, work), and social functioning, including relationships, and perceptions of health, fitness, life satisfaction, and well-being. 43 82 A randomized controlled trial (RCT) examining the effects of augmenting serotonin reuptake inhibitors (SRIs) with exposure and ritual prevention (ERP) versus stress management training did not find any significant difference in the rate of change in quality of life between the two groups, posthoc analyses however revealed modest but significantly superior quality of life at study completion (post-test).
83
A few studies have reported improvements in HRQoL among patients undergoing other forms of health behaviours and treatments. Patients showed improvement following acceptance and commitment therapy (ACT) 84, 85 and progressive relaxation techniques (PRT). 84 A preliminary study examining the impact of aerobic exercise as an adjunctive intervention to CBT and pharmacological treatment of OCD reported a significant improvement in overall sense of well-being after intervention. 86 Ooms et al 61 observed significant improvement in HRQoL in their study exploring the long-term effects of deep brain stimulation in patients with therapy-resistant OCD.
Patient-reported outcomes related to OCD-specific symptoms
OCD is a heterogeneous condition and patients often present with multiple symptoms comprising both obsessional concerns and compulsive behaviors. There have been many attempts to subtype OCD based on symptoms. While early symptom subtyping approaches characterized OCD patients by their principal compulsive behavior, these were later extended to factor analysis of symptom measures. 87 Patients differ not only in the type of symptoms experienced but also in terms of the severity of the symptoms and the distress and interference caused by them. A number of scales have been used to report different aspects of symptoms in OCD such as symptom dimensions, severity, and distress caused by them. These include Clark Table I . These have been used in studies to report the differences between patient and control groups, to investigate neuropsychological features across symptombased OCD subtypes, association with imaging parameters and as treatment outcomes.
A number of studies have reported that patients with OCD score higher on symptom and/or dysfunctional belief measures as compared with controls.
51,99-129
Studies comparing OCD with other psychiatric disorders found that symptom severity was similar among OCD and generalized anxiety disorder patients. 102 One study reported similar scores in OCD and depressive patients 108 while others reported higher severity scores in OCD patients. 116 and borderline personality disorder. 134 Individuals with OCD and obsessive-compulsive personality disorder (OCPD) reported higher severity scores as compared with patients with OCD alone 22 and symptom dimensions were also differentially related to OCD and OCDP. 140 Patients with OCD reported higher symptom severity than pathological gamblers but dysfunctional belief scores were found to be similar in the two groups.
139 Those with chronic medical conditions scored higher on dysfunctional beliefs than those with OCD; 141 non-affected first-degree relatives scored higher on dysfunctional beliefs than controls but scored lower than OCD patients. 157 Perfectionism and intolerance of uncertainty were related to trait anger and anger expression in the checker group, 128 and obsessions with higher rates of antipsychotic use. 33 OCD dimensions of controlling behavior and specific obsessions in females were associated with core symptoms of eating disorders like bulimia and drive for thinness, 158 while obsessional impulses to harm self/others was predictive of depression severity. 159 Childhood experiences of sociotropy and perception of threat were found to be closely related to belief domains in OCD, 160 and it has also been suggested that the relationship between obsessive beliefs and obsessive-compulsive symptoms are accounted for by inferential confusion. 113 showed a negative correlation between Stroop color-word task correct scores and symptom severity in OCD patients. Rectification of preattentive inhibition was far less evident in checkers as compared with noncheckers 164 and attentional bias to personally salient stimuli was correlated with symptom severity. 165 Tumkaya et al 114 found significant correlations between situation awareness scores and symptom severity as well as slowness and doubt dimensions of OCD patients.
No association was established between severity scores and gray matter volumes among OCD patients, 166 although dysfunctional belief (over importance and thought control) was negatively correlated with gray matter volume 167 and a significant correlation was found between OC-related dysfunctional beliefs and morphometric variability in the anterior temporal lobe. 127 While a study found that washing symptoms were positively related to tumor necrosis factor receptor 1 (TNFR1) and chemokine (C-C motif) ligand 24 (CCL-24) 168 another reported that plasma levels of nerve growth factor (NGF) and glial cell-derived neurotrophic factor (GNDF) correlated significantly with severity of washing symptoms.
32 Significant interaction effects of catechol-O-methyltransferase and brain derived neurotrophic factor (BDNF) genotype were found with dysfunctional beliefs-responsibility and overestimation of threat and over importance/need to control thoughts. 169 Studies have reported significant improvement in symptom severity and/or dysfunctional beliefs in OCD patients treated with behavioral therapy, 118 182 No evidence was found to suggest that response prevention alone or gradual exposure in vivo alone had a differential effect on OCD symptoms although the patients showed significant overall improvement following treatment; ritualistic behavior was significantly more affected by response prevention than by exposure alone.
183 Antipsychotics (risperidone and haloperidol) were both found to be effective in reducing severity of obsessions in patients with treatment resistant OCD. 184 However, no improvement in symptom severity was found after an open-label trial of flutamide for OCD.
185
A study comparing differential efficacy of CBT and exposure and response prevention (ERP) versus their sequential combination with fluvoxamine found a significant decrease in symptom measures in patients randomized to all four arms but the four treatments did not differ among each other.
186 Low-frequency repetitive transcranial magnetic stimulation (rTMS) for 4 weeks was associated with significant decrease in symptom severity and furthermore, cortical excitatory measures correlated with effective treatment response.
187 A residential program using a multimodal approach for patients with OCD and coexisting eating disorder resulted in significant decreases in OCD severity 83 however another study found that concomitant OCD did not indicate a significantly poorer prognosis for patients with anorexia or bulimia nervosa. 188 Patients also reported improvement after a computer-based treatment program that provided vicarious ERP for OCD.
189
Discussion
The objective of this review was to present an overview of PROs and their related measures in the context of OCD. A total of 155 publications fulfilled our inclusion criteria. The most common PROM used in OCD patients was the PI. The PI was used in 27 of the 155 included studies. Other commonly used instruments included MOCI, and OBQ. While a number of measures have been used in OCD patients to examine functioning, HRQoL and OCD-specific symptoms from the patient's perspective, the term "patient-reported outcome" is rarely used. These measures are instead referred to as "self-reported measure" and other than symptom measures, these are generic self-report instruments that capture functioning and HRQoL. Patient input into the construction of the measures which are currently being used is lacking. It is evident that OCD affects specific domains and these effects may vary across cultures. Thus, it is imperative that patients' input be included in the development of PROMs. In addition, the validity and responsiveness of these measures must be established using stringent study designs.
A number of studies have compared PROs to those of clinician-reported measures, and findings suggest that overall there is significant correlation between the two. 19, 25, 26, 36, 49, 123 However, some studies have found that clinician-based assessments do not correlate well with patient reports, 14, 118, 127 with others discovering significant differences between clinician and patient reported outcomes. Eisen et al 49 reported that HRQoL became significantly more impaired after a certain cut-off point for symptom severity, suggesting that functioning and HRQoL may be preserved in individuals with OCD until a particular threshold of severity is crossed. However, the finding was not replicated with the clinicianadministered Social and Occupational Functioning Assessment Scale (SOFAS), suggesting that the selfreported measure Q-LES-Q may be a more specific measure or that a self-report measure may be more sensitive than a rater-administered scale in detecting changes in HRQoL relative to OCD. 49 well-being' and 'social relationships' compared with patients with schizophrenia-a finding that re-emphasises the point that patients' perception of their HRQoL tends to be different from that assessed by clinicians. Other studies have reported low correlations between the PI-R and Y-BOCS severity scale. 190, 191 However, the authors felt that the two scales measured relatively unrelated features of OCD and suggested that research should focus on patients for whom there is a high discrepancy between measures to clarify understanding of differences in the "measurement between measures."
PROMs can serve as screening instruments to identify the presence or absence of an OCD diagnosis as well as help focus attention on comorbidities which might otherwise be overlooked during busy clinical consultations. 192, 193 While these measures are not diagnostic in nature they can help highlight important areas of follow up during the clinical interview. PROMs have been shown to be as good as, and at times even better than, clinician-reported measures at predicting outcome. While Mantovani et al 187 reported correlations between neurophysiological measures of outcome and both patient-and clinician-administered scales, another study reported that there was no significant difference in the clinician-administered Y-BOCS score between responders and nonresponders, though responders reported less severe psychopathology at baseline on selfreported scales.
194
Of particular importance are studies that have established a correlation between self-reported measures and putative biological markers.
,167,168,169 These studies lend further credibility to the use of self-report measures as patient-reported functioning and symptoms have been linked to plausible pathways and neural mechanisms, which may in turn affect treatment response, 32 ,168 leading to the differences observed in outcome trials.
Overall, our review suggests that multiple measures must be used in the assessment of OCD, given the heterogeneity of the disorder. It would be ideal to have a single multidimensional patient-reported instrument that not only assesses the different domains affected in OCD but also serves other purposes, such as diagnosis and outcome monitoring. Unfortunately, no such instrument currently exists. Future research must focus on the development of such a multidimensional instrument while ensuring that patients are involved in all the stages of its development. o 20. Kennedy Cross-sectional SAS-SR Greater OC symptom severity, poorer quality of life as well as current comorbidity with depression, PTSD or eating disorders predicted greater overall social dysfunction. The SAS work, social/leisure, family unit, marital role and economic situation subscale scores were related to poorer quality of life.
online supp 2 Randomised trial SDS Non-responders to the administered SSRI treatment scored significantly higher on the 3 SDS subscales than responders, even after adjusting for OCD symptom severity. The 3 subscales were positively correlated with OCD symptom severity. Greater work disability significantly predicted non-response to treatment.
Van Noppen et al 37 36 patients with OCD; USA Longitudinal SDS Patients who received group behavior therapy (GBT) improved significantly in overall functioning from pre-to post-test as well as from pre-test to 1-year follow-up. However, patients who received multi-family behavior therapy (MFBT) did not show significant improvement in functioning from baseline to either post-test or follow-up.
online supp 3 
OBQ
The relationship between 5 Y-BOCS-derived OC symptom dimensions and the 3 OC cognitive Domains (OBQ) was examined. The symmetry/ordering dimension was associated with increased perfectionism/intolerance of uncertainty, the unacceptable/taboo thoughts dimension was associated with increased importance/control of thoughts and the doubt/checking dimension was associated with increased responsibility/threat estimation.
online supp 9 Cross-sectional OCI The OCD group reported significantly more symptoms for all OCI subscales compared to the clozapine group. In terms of profile, the clozapine group scored highest on the Doubting scale, a cognitive symptom whereas the OCD group scored highest on Washing, a behavioral symptom. Both groups reported greater distress with cognitive rather than behavioral symptoms.
online supp 10 The study examined differences between depressed and non-depressed OCD cohorts on OCD-related and nonspecific factors. The two tested groups did not differ on these variables although depression severity was correlated with obsessional impulses to harm self/others.
online supp 19 
